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(54) PHOTOGRAVURE BAKING INK, AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE_SOLVED: To provide ajDhotojravure baking ink capable of manufacturing 
a more accurate ceramic electronic part at a low cost, in the ceramic electronic part such as a 
laminated ceramic capacitor used for various kind electronic apparatus. 
SOLUTION: When this ink is formed so that a metallic powder of 40 pts.wt. or more and 90 
pts.wt. or less, and a solvent of 30 pts.wt. or more and 70 pts.wt. or less to a resin of 4 pts.wt. 
can be dispersed, metallic aggregate having a viscosity of 10 poise or less and 20^m or more 
is lost. A part is assembled into the inside of a raw ceramic laminated body after photogravure 
printing to be baked at a high temperature of 800°C or more. The low cost and high reliability 
of various kind ceramic electronic parts or various kind electronic apparatuses can be 
realized, by using such ink. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is gravure baking ink which viscosity is lOpoise or less in metal powder below 90 weight 
sections, and rotogravure ink with which a solvent below 70 weight sections was distributed more than 
30 weight sections, and there is no metal floe 20 micrometers or more, is built into the interior of a 
ceramic student layered product after gravure, and is calcinated at an elevated temperature 800 degrees 
C or more more than 40 weight sections to the resin 4 weight section. 

[Claim 2] Setting more than 40 weight sections to the resin 4 weight section to metal powder below 90 
weight sections, and rotogravure ink with which a solvent below 70 weight sections was distributed 
more than 30 weight sections, resin is cellulosic resin and gravure baking ink which is built into the 
interior of a ceramic student layered product after gravure including a petroleum solvent and an alcohols 
solvent more than 5 weight sections at least, and is calcinated at an elevated temperature 800 degrees C 
or more. 

[Claim 3] It is gravure baking ink which resin contains water soluble resin, and a solvent contains water 
more than 5 weight sections at least, is built into the interior of a ceramic student layered product after 
gravure, and is calcinated at an elevated temperature 800 degrees C or more in metal powder below 90 
weight sections, and rotogravure ink with which a solvent below 70 weight sections was distributed 
more than 30 weight sections more than 40 weight sections to the resin 4 weight section. 
[Claim 4] It is gravure baking ink calcinated at an elevated temperature 800 degrees C or more after 
viscosity's being lOpoise or less, including a carboxylic acid more than the 0.1 weight section, and there 
being no metal floe 20 micrometers or more as an additive in metal powder below 90 weight sections, 
and rotogravure ink with which a solvent below 70 weight sections was distributed more than 30 weight 
sections to the resin 4 weight section more than 40 weight sections, distributing and including in the 
interior of a ceramic student layered product. 

[Claim 5] A manufacture method of gravure baking ink which adds a solvent after adding metal powder 
in a resin solution and performing 1st distribution in it using a roll or a kneader with viscosity of 
lOOpoise or more, performs 2nd distribution after making it viscosity of lOpoise or less, and is filtered 
using particle maintenance ability or a filter medium of 20 micrometers or less of apertures. 
[Claim 6] It is gravure baking ink which a plasticizer is phthalic ester or a polyhydric-alcohol system in 
a solvent below 70 weight sections, and rotogravure ink with which below the plasticizer 8 weight 
section was distributed metal powder below 90 weight sections, and more than 30 weight sections, is 
built into the interior of a ceramic student layered product after gravure, and is calcinated at an elevated 
temperature 800 degrees C or more more than 40 weight sections to the resin 4 weight section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] After especially gravure of this invention was carried 
out and it is embedded hundreds of layers to the interior of a ceramic student layered product about the 
gravure baking ink used in case ceramic electronic parts, such as a stacked type ceramic condenser used 
for various electronic equipment, a laminating varistor, and laminating piezo-electricity ceramic 
components, are manufactured by the gravure method, and its manufacture method, it relates to the 
gravure baking ink calcinated at an elevated temperature 800 degrees C or more. 
[0002] 

[Description of the Prior Art] When printing an electrode pattern on a green sheet conventionally, the 
screen-stencil method was used widely. However, since there is elongation of a version in this case, in 
JP,8-8200,B, the manufacture method of the ceramic electronic parts which carry out direct gravure on a 
ceramic green sheet is proposed. 

[0003] Moreover, in JP,5-25381,B, imprinting the gravure pattern formed on the base film as a grant 
means of the electrode to a green sheet top is proposed (since the technical problem that the swelling and 
the damage of a green sheet will occur if an electrode is printed on a direct green sheet using gravure 
coater occurs). 

[0004] Although carrying out gravure of the electrode on a film was furthermore proposed by the U.S. 
Pat. No. 5,101,3 19 number official report or JP,2-58397,A, it could use there and the effective 
rotogravure ink which can be calcinated at an elevated temperature 800 degrees C or more was not 
proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] In conventional rotogravure ink, it is used in order to print an 
image on paper or a film, and the pigment is used as the principal component, and it cannot use for the 
electrode material for ceramic electronic parts. Moreover, even if it distributed various electrode powder 
by the conventional rotogravure ink manufacture method, because of the specific gravity of a metal 
powder, precipitate was remarkable and was not what is equal to practical use. Therefore, the screen- 
stencil method was widely used for printing of the electrode material of ceramic electronic parts. 
[0006] This invention is what proposes the new gravure baking ink which replaces the screen baking ink 
which can be calcinated at an elevated temperature 800 degrees C or more, and its manufacture method. 
Since swelling of the green sheet is not carried out and gravure can be carried out on a direct base film, 
even if it carries out direct gravure to a green sheet, This electrode pattern by which gravure was carried 
out is imprinted on other ceramic layered products, or a ceramic slurry is applied on said electrode 
pattern by which gravure was carried out, and it also makes it possible to embed to the interior of a 
ceramic student sheet. 
[0007] 

[Means for Solving the Problem] In order to solve this technical problem, this invention proposes 
gravure electrode ink which can be calcinated above 800 degrees C, and is lOpoise or less, and does not 
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have metal floe 20 micrometers or more, and it distributes, is included in the interior of a ceramic 
student layered product after gravure, and can calcinate at an elevated temperature 800 degrees C or 
more, and it is using this gravure electrode ink, and the reliability of done ceramic electronic parts is 
improved and a cost cut can be aimed at. 
[0008] 

[Embodiment of the Invention] In the rotogravure ink with which, as for invention of this invention 
according to claim 1, the solvent below 70 weight sections was distributed more than 40 weight sections 
to the resin 4 weight section the metal powder below 90 weight sections, and more than 30 weight 
sections Viscosity is lOpoise or less, and does not have metal floe 20 micrometers or more, and it is 
included in the interior of a ceramic student layered product after gravure. It considers as the gravure 
baking ink calcinated at an elevated temperature 800 degrees C or more. Gravure fitness is improved by 
making it hypoviscosity, and it has an operation of raising high-degree-of-accuracy-izing of a printing 
pattern, the printing stability of long duration, and the reliability of laminating ceramic electronic parts 
by losing metal floe 20 micrometers or more. 

[0009] In the rotogravure ink with which, as for invention according to claim 2, the solvent below 70 
weight sections was distributed more than 40 weight sections to the resin 4 weight section the metal 
powder below 90 weight sections, and more than 30 weight sections Resin is set in cellulosic resin and 
the gravure baking ink which contains the petroleum solvent and alcohols solvent more than 5 weight 
sections at least. It has an operation of preventing the swelling of a ceramic student sheet at the time of 
using resin as cellulosic resin and the gravure baking ink which contains the petroleum solvent and 
alcohols solvent more than 5 weight sections at least, and carrying out direct gravure on a ceramic 
student sheet, and remelting. For this reason, the yield of laminating ceramic electronic parts is raised. 
[0010] In the rotogravure ink with which, as for invention according to claim 3, the solvent below 70 
weight sections was distributed more than 40 weight sections to the resin 4 weight section the metal 
powder below 90 weight sections, and more than 30 weight sections In the gravure baking ink in which 
resin contains water soluble resin and a solvent contains water more than 5 weight sections at least The 
work environment at the time of gravure is improved by considering as the gravure baking ink in which 
resin contains water soluble resin and a solvent contains water more than 5 weight sections at least, and 
lessening the amount of the organic solvent used, and it has an operation of reducing the amount of the 
harmful matter used. 

[001 1] In the rotogravure ink with which, as for invention according to claim 4, the solvent below 70 
weight sections was distributed more than 40 weight sections to the resin 4 weight section the metal 
powder below 90 weight sections, and more than 30 weight sections As an additive, more than the 0.1 
weight section, viscosity is lOpoise or less including a carboxylic acid, and there is no metal floe 20 
micrometers or more, and it distributes. After including in the interior of a ceramic student layered 
product, it considers as the gravure baking ink calcinated at an elevated temperature 800 degrees C or 
more, and while gravure baking ink saves, it precipitates, or prevents re-condensing. For this reason, it is 
stabilized and laminating ceramic electronic parts can be manufactured. 

[0012] After invention according to claim 5 adds metal powder in a resin solution and performs 1st 
distribution in it using a roll or a kneader with the viscosity of lOOpoise or more, It is the manufacture 
method of the gravure baking ink which adds a solvent, performs 2nd distribution after making it the 
viscosity of lOpoise or less, and is filtered using particle maintenance ability or the filter medium of 20 
micrometers or less of apertures. High decentralization can be carried out preventing deformation of 
metal powder by repeating distribution two or more times in the condition of hyperviscosity and 
hypoviscosity that viscosity differs sharply, even if it is the difficult agglomerated powder of 
distribution. Moreover, by filtering after distribution of this plurality, the floe in gravure baking ink is 
removable. In this way, the yield of laminating ceramic electronic parts is raised. 
[0013] In the rotogravure ink with which, as for invention according to claim 6, the solvent below 70 
weight sections and below the plasticizer 8 weight section were distributed more than 40 weight sections 
to the resin 4 weight section the metal powder below 90 weight sections, and more than 30 weight 
sections A plasticizer is gravure baking ink which is phthalic ester or a polyhydric-alcohol system, and 
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is adding such a plasticizer, and the shelf life and stability of a paint film by which gravure was carried 
out are increased, and it has the reliability of the ceramic electronic parts manufactured using this raised. 

[0014] Below, the example of this invention is explained. 

(Gestalt 1 of operation) As rotogravure ink, to the butyral resin 4 weight section, the nickel powder 50 
weight section with a particle size of 2 micrometers or less and the partially aromatic solvent 40 weight 
section which consists of ethanol and toluene were added, the viscosity of lOpoise or less was 
distributed using the commercial bead mill, and rotogravure ink was created. Moreover, distributed 
conditions were optimized so that there might be no floe of a nickel particle. Consequently, although the 
particle size distribution of the done gravure baking ink were measured, floe 10 micrometers or more 
was not observed (it is called invention ink 1 below). In this way, it investigated whether it would have a 
property as baking ink using the created rotogravure ink. 

[0015] A desiccation ink paint film is embedded into two or more layers and a ceramic student layered 
product, and baking ink can be satisfied with an elevated temperature 800 degrees C or more of 
predetermined reliability in the ceramic electronic parts calcinated and created here. In common 
rotogravure ink and gravure electrode ink, when it calcinated at an elevated temperature, it was a 
technical problem that conductivity is lost by oxidation of metal powder. 
^ [0016] What applied to the thickness of 25 micrometers the ceramic dielectric layer which consists of 
ceramic powder and a binder on the base film as a ceramic green sheet was used. And after using the 
commercial photogravure printing machine and printing said rotogravure ink on this ceramic green 
sheet, when set so that only a predetermined size might shift by turns, the automatic laminating of the 
100 layers was carried out with the laminating machine, and the internal electrode pattern by which 
gravure was carried out on said ceramic green sheet formed cutting, baking, and an external electrode in 
the predetermined configuration, created the stacked type ceramic condenser and measured that yield 
and reliability, very high yield and high-reliability were able to be acquired. 
[0017] Moreover, for the comparison, using the commercial bead mill, 20poise rotogravure ink 
(conventional ink 1) was created, and the prototype of a laminating ceramic condenser was tried 
similarly. When gravure of the 21. was first carried out continuously on the ceramic green sheet using 
ink 1 conventionally, the problem on which a ceramic dielectric layer exfoliates from a base film 
occurred. Since the tuck at the time of the high-speed printing of ink 1 (adhesion) became higher than 
the adhesive strength of a base film and a ceramic dielectric layer conventionally, this cause of a defect 
was the generated phenomenon. On the other hand, such a problem was not generated in the invention 
ink 1 from which viscosity was dropped on lOpoise or less. 

[0018] Next, for the comparison, the rotogravure ink (conventional ink 2) containing about 20- 
micrometer floe was created, and the laminating ceramic condenser was created similarly. Ink 2 set 
viscosity as lOpoise or less conventionally. Although gravure of the 21. was continuously carried out on 
the ceramic green sheet using this ink, the problem of a ceramic dielectric layer exfoliating from a base 
film was not generated. 

[0019] then , after carry out predetermined number of sheets gravure , when set so that only a 
predetermined size might shift by turns , the automatic laminating of the 100 layers be carried out with 
the laminating machine , and the internal electrode pattern by which gravure be carried out on said 
ceramic green sheet formed cutting , baking , and an external electrode in the predetermined 
configuration , created the stacked type ceramic condenser and measured the yield and reliability , only 
the very bad result be obtained compared with invention ink 1 . 

[0020] Then, when SEM (scanning electron microscope) observation of the cross section of each 
stacked type ceramic condenser was carried out, much thickness variations (floe of a nickel particle) of 
the electrode layer which was not observed were conventionally discovered by invention ink 1 in ink 2. 
For this reason, this nickel floe was considered to be the cause of having degraded the yield and 
reliability of a product. 

[0021] (Gestalt 2 of operation) As rotogravure ink, to the butyral resin 4 weight section, the nickel 
powder 50 weight section with a particle size of 2 micrometers or less and the partially aromatic solvent 
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40 weight section which consists of a petroleum solvent and toluene were added, the viscosity of 
lOpoise or less was distributed using the commercial bead mill, and rotogravure ink was created. 
Moreover, distributed conditions were optimized so that there might be no floe of a nickel particle. 
Consequently, although the particle size distribution of the done gravure baking ink were measured, floe 
10 micrometers or more was not observed (it is called invention ink 2 below). 
[0022] What applied to the thickness of 5 micrometers the ceramic dielectric layer which consists of 
ceramic powder and a binder on the base film as a ceramic green sheet was used. On this ceramic green 
sheet (it is called a thin layer green sheet), and said rotogravure ink After printing using a commercial 
photogravure printing machine, the internal electrode pattern by which gravure was carried out on said 
ceramic green sheet sets so that only a predetermined size may shift by turns. When the automatic 
laminating of the 100 layers was carried out with the laminating machine, cutting, baking, and an 
external electrode were formed in the predetermined configuration, the stacked type ceramic condenser 
was created and the yield and reliability were measured, the high yield and high-reliability were able to 
be acquired. 

[0023] In addition, in the case of the ceramic student sheet used here, swelling and making it remelt did 
not have the petroleum solvent in this ceramic student sheet. Thus, swelling and the solvent which is not 
made to remelt can be added for the ceramic student sheet used as a printing hand-ed to a partially 
aromatic solvent. 

[0024] Moreover, although 40 weight sections were added, invention ink 1 was printed on said thin 
layer green sheet and the laminating ceramic condenser was similarly manufactured for the comparison, 
the yield and reliability were low. This cause was because the solvent component in invention ink 1 
dissolved the thin layer green sheet and percent defectives, such as short-circuit between layers, were 
made to increase. 

[0025] (Gestalt 3 of operation) The partially aromatic solvent 40 weight section which consists of the Pd 
powder 50 weight section, water, and an alcohols solvent with a particle size of 2 micrometers or less to 
the poval resin 4 weight section as rotogravure ink was added, the viscosity of lOpoise or less was 
distributed using the commercial bead mill, and rotogravure ink was created. Moreover, distributed 
conditions were optimized so that there might be no floe of Pd particle. Consequently, although the 
particle size distribution of the done gravure baking ink were measured, floe 10 micrometers or more 
was not observed (it is called invention ink 3 below). 

[0026] Thus, the gravure baking ink of a basin system was able to be created by water soluble resin and 
including water more than 5 weight sections. In this way, since the created rotogravure ink reduced the 
odor and reduced the amount of the organic solvent used, it was desirable also from the field of Fire 
Service Law. Moreover, sufficient printability was acquired also to various green sheets. 
[0027] What applied to the thickness of 5 micrometers the ceramic dielectric layer which consists of 
ceramic powder and a binder on the base film as a ceramic green sheet was used. On this ceramic green 
sheet (it is called a thin layer green sheet), and said rotogravure ink After printing using a commercial 
photogravure printing machine, the internal electrode pattern by which gravure was carried out on said 
ceramic green sheet sets so that only a predetermined size may shift by turns. When the automatic 
laminating of the 100 layers was carried out with the laminating machine, cutting, baking, and an 
external electrode were formed in the predetermined configuration, the stacked type ceramic condenser 
was created and the yield and reliability were measured, the high yield and high-reliability were able to 
be acquired. 

[0028] Moreover, although invention ink 1 was printed on 40 weight ****** and said thin layer green 
sheet and the laminating ceramic condenser was similarly manufactured for the comparison, the yield 
and reliability were low. This cause was because the solvent component in invention ink 1 dissolved the 
thin layer green sheet and percent defectives, such as short-circuit between layers, were made to 
increase. 

[0029] (Gestalt 4 of operation) The partially aromatic solvent 40 weight section which consists of the 
comparatively strong nickel powder 50 weight section (the cheap thing currently mass-produced is 
used), coherent water, and a coherent alcohols solvent with a particle size of 2 micrometers or less to the 
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cellulosic resin 4 weight section as rotogravure ink was added, the viscosity of lOpoise or less was 
distributed using the commercial bead mill, and rotogravure ink was created. Moreover, distributed 
conditions were optimized so that there might be no floe of a nickel particle. Consequently, although the 
particle size distribution of the done gravure baking ink were measured, and floe 10 micrometers or 
more was not observed, in the ink lot made as an experiment, some which are precipitated and 
condensed had said coherent nickel powder after 24-hour standing. 

[0030] Then, although various additives were examined, the laminating nature to a ceramic student sheet 
was degraded, or the residue of baking degraded the reliability of a stacked type ceramic condenser. 
Then, as a result of also examining the material the outside of it, pot life as gravure baking ink was able 
to be carried out in three months or more by including a carboxylic acid more than the 0.1 weight 
section also to the metal powder which condenses and is easy to settle. In addition, although it changes 
as a carboxylic acid also with metal powder to be used, what was excellent in pyrolysis nature, such as a 
fatty acid, dicarboxylic acid, and tricarboxylic acid, is desirable. 

[003 1] (Gestalt 5 of operation) As rotogravure ink, the coherent, very high nickel powder 50 weight 
section with a particle size of 0.3 micrometers or less and the partially aromatic solvent 40 weight 
section were added to the cellulosic resin 4 weight section, the viscosity of lOpoise or less was 
distributed using the commercial bead mill, and rotogravure ink was created. However, when the 
commercial bead mill was used, said nickel powder deformed in the shape of a scale (flake), and the 
reliability of the stacked type ceramic condenser created using this rotogravure ink became low. 
Therefore, nickel powder was distributed by hyperviscosity using the roll or the kneader so that a flake 
might not be generated, a solvent and resin were added after that, and it diluted in viscosity of lOpoise or 
less again. 2nd distribution was performed in this condition and floe was removed by letting the filter 
medium of a further predetermined aperture (or particle maintenance ability) pass. 
[0032] In addition, it is desirable that they are 20 or less times of 2 double less or equal of the thickness 
of the green sheet to be used or the metal powder to be used as an aperture of a filter medium. Moreover, 
a filter medium is chosen suitably, and the productivity is increased by pressurizing, preventing 
* plugging (generating of a cake) of a filter medium. In addition, when using media for the 2nd 
distribution, the diameter of media has a desirable thing 2mm or less. When a big thing 5mm or more is 
used for media, especially, in the case of metal powder 0.5 micrometers or less, metal powder is crushed 
and floe may be made. 

[0033] (Gestalt 6 of operation) In order to improve the paint film stability of the gravure baking ink to ~ 
the ceramic student sheet and base film which are a printing hand-ed, it is necessary to ease the internal 
stress of the dry paint film of rotogravure ink. When especially the particle size of metal powder 
becomes small, after being printed as rotogravure ink, the very thing becomes [ the paint film ] hard 
gradually, and it becomes easy to exfoliate from a ceramic student sheet or a base film, or to generate a 
crack in the paint film itself. 

[0034] Although the plasticizer generally contained in a ceramic student sheet performed the work 
which raises the flexibility of said paint film by which gravure was carried out, defects, such as 
exfoliation and a crack, occurred depending on the lot. In this case, said defect can be reduced by adding 
phthalic ester or polyhydric alcohol as a plasticizer in gravure baking ink. In addition, they are 200% or 
less of the amount of resin, and few additions of a plasticizer are so desirable that there are. 
[0035] In addition, as metal powder used for gravure baking ink, the electrode material of ceramic 
electronic parts, such as copper, nickel, palladium, silver any or a simple substance, mixture, or an alloy, 
can be used. Moreover, when using this gravure baking ink to the internal electrode of a stacked type 
ceramic condenser, 2 micrometers or less are desired and especially the particle size of the metal powder 
in this case has 0.5 micrometers or less desirable [ as for the thickness of an electrode paint film ] 1 
micrometer or less. In the case of the other laminating ceramic electronic parts, generally about 4-10- 
micrometer big metal powder can be used, but such a particle is not suitable for gravure and its thing 2 
micrometers or less is desirable as electrode powder for gravure baking ink of this invention as a particle 
size. 

[0036] In addition, although the burning temperature of the ceramic student layered product created 
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using gravure baking ink is influenced by the sintering temperature of a ceramic material, for 800 
degrees C - 1400 degrees C is desirable. 

[0037] Moreover, the floe in gravure baking ink mainly consists of metal powder, and will drop the 
reliability and the yield of the ceramic electronic parts with which this was done on the occasion of a 
laminating or baking. The floe in the common gravure baking ink for ceramic electronic parts should 
just remove 20 micrometers or more. When using the gravure baking ink of this invention for the 
internal electrode of a stacked type ceramic condenser, it is desirable to lose floe 10 micrometers or 
more (smaller than the thickness of a ceramic student sheet). 

[0038] The high-degree-of-accuracy filtration using ink-izing, a filter paper, and a membrane filter using 
various kneading and disperser machines as a means for that etc. is combinable. In addition, about the 
existence of floe, it can judge easily by the commercial particle-size-distribution meter, the grand meter 
by which specification is carried out to JIS, SEM observation of a paint film, flow rate change at the 
time of filtration (plugging of a filter medium), etc. Since it is especially ink lOpoise or less in this 
invention, when filtering, there is little pressure loss and high-degree-of-accuracy filtration of 10 
micrometers or less which was impossible becomes easy with conventional screen ink. 
[0039] Moreover, this gravure baking ink may be directly printed on a ceramic student sheet, and after 
printing directly on a base film, hot printing of it may be carried out to other ceramic student sheets or 
the ceramic student layered product surface. Moreover, although the viscosity range of gravure baking 
ink has lOpoise or less desirable O.lpoise or more, in this, an optimum value changes with a printing 
hand-ed or spreading thickness. However, since ink is not imprinted from the eel formed in the surface 
of the gravure version about the ink of viscosity higher than lOpoise, as gravure baking ink of this 
invention, it is not suitable. 
[0040] 

[Effect of the Invention] According to this invention, the advantageous effect that the ceramic student 
sheet which consists of a different material, and the gravure baking ink which can give high-reliability 
after baking also to a base film can be obtained is acquired as mentioned above. 



[Translation done.] 
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(54) PHOTOGRAVURE BAKING INK, AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photogravure baking ink capable of manufacturing a more accurate ceramic electronic 
part at a low cost, in the ceramic electronic part such as a laminated ceramic capacitor used for various kind electronic 
apparatus. 

SOLUTION: When this ink is formed so that a metallic powder of 40 pts.wt. or more and 90 pts.wt. or less, and a solvent of 30 
pts.wt. or more and 70 pts.wt or less to a resin of 4 pts.wt. can be dispersed, metallic aggregate having a viscosity of 1 0 poise 
or less and 20i m or more is lost. A part is assembled into the inside of a raw ceramic laminated body after photogravure 
printing to be baked at a high temperature of 800° C or more. The low cost and high reliability of various kind ceramic 
electronic parts or various kind electronic apparatuses can be realized, by using such ink. 
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